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= (54) Title: GENE ENCODING GUANINE NUCLEOTIDE EXCHANGE FACTOR AND GENE PRODUCT THEREOF 



^ (57) Abstract: It is intended to provide a gene encoding a novel protein acting as a guanine nucleotide exchange factor (GEF) 
^ for Rho family proteins (a group of low-molecular weight GTP-binding proteins), namely, a polynucleotide represented by a base 
^ sequence shown by SEQ ID NO:l, 3 or 5 or its complementary strand; a homolog of this polynucleotide; a protein encoded by 

the above-described polynucleotide; a vector containing the above-described polynucleotide; a transformant containing the above- 
VO described vector; an antigen against the protein encoded by the above-described polynucleotide; a method of identifying a compound 

inhibiting the function and/or expression of the protein encoded by the above-described polynucleotide; a method of diagnosing a 

disease; a medicinal composition; and a reagent kit. 
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© KS*B* (GEF) t LrftfflrS«Bftfiait*3- K-T4BGT. tftt34E»»K 3 £fcl* 5 icKB 

<s Qm&wMv9tt>*ti*#*)x9 i>*? K*fctt*a>»«B. mt^xo \y*=r k<d«bb. mtt*)*'?i>st? 
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W *E » 

[0001] jfWm~£. {S^iGTP^^fit^l^-^-efe^Rho^T^-Segt- 

£x?/tfcimm#v*?^*^<v%mmM M^^tLt^A/t^s s ask 
tti±mm%mm-rz> 0 tut, mmm&w. mmm*?^*^, mmm^ 

[0002] Rho^rvj-i&^mGTP^m^miur, maRho7TVj-m&nm-tz> 

fW81-5o £/c, {S^iG^fiSfte, ^T7v-V5'-Hy>-^(GTP)^cf^Ty 
^^-*GM ^ fCKtei§£*U iS^ftG^ S ft fc^l/CV ^GDP£Ml*l fc# 



* 
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it, %<D&mmmzM* ^ltv^gtp^gdp^ptk^l, ztuzxv^m 

[0003] RWy-y-^I & Jfa^C. Cdc42, Racl*5j:tmhoA^^*pP>tlTV^ 0 Cdc4 
#xVT©«£$iJ$JLTl^> 0 Cdc42^Racl{*c-Jun N^H^f^ — ifV 

[0004] Rho7r5y— geW04>^^y^LTOf^ffl^BI-^L-CV>5^©lodSRho 
^T-^^VtfK^^H^- (Rho Guanine nucleotide Exchange Factor 
, J^TRho-GEF^IB&#i-§)-X?fe5o Rho-GEFte. Rho^x^y-^ &I©GDP 

/GTP^jftRjSSrflEJlb-CRho7T$y-S[ 6 K©i^b«rtBm-»«Bfc*rt-5 

o rofl&tm-j;^ Rho-GEFfi, Rho^T^y-^&K^M-^i-5«rttf mfcm 
<Dum\mw^m^m 0 sxr, GDP/GTn?&&R&zim?^m*GEFm 

[0005] Wio-GEFiaZ,W&tftVM>m&.m&tBbmmVM>(Db\ Homology 
Domain, UTDHVM^tV^^^^XX^yUy^^hV^Wi^M^iFleckst 
rin Homology Domain, UTPHh*M> kM&F+Z>) ^#£1"& 0 DH/PHO^ 
VTiN«5t(i, Rho-GEFfcjB®tt£K;^>1S&-Cfc5o ^T, DHR^HV&iU* 

PHK^-rv^^y^Afliit^.DH/PHK^-rvir^-r^o 

[0006] DH/PHWytt, Rho-GEFl^iSRhoyT^y—® fiR©flHt^^*-^i"5 
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teSt^ (oncogenic activation) b^X.bfoX\^ proto-Dbl^)C^ 
®mt&frbti:%Z.<D&y%:m W^oncogenic-Dblt^i-^>o oncogenic-Dbl 
RhoA, Cdc42*5 t ttmaclt^«^i, MtJ ? ^Cdc424o t ttmhoA(C^-L 
TGEF^Sr^-f Racl^CiiGEFffi^4^$^V^-i:^^$^^TV^5(# 

[0007] proto-DbKD^T^y-^eW^-Ki-Sit^^Lr, «tfvav(##fF;£ifc 
353^^4), ost(##fF^^5), lbc(##fF^C^6)^^^f > tL-CV^ 0 Ztlbl&m 

^m^m-^-rmBi^xh^o z<Dm, wio-GEFtLximirzm&mz^- 

F-rzmte^tVX, Trio (##fF^m7) ^kalirin (##rF#ifc8) #£S#£f 

Triote, ^oy^^T!>^^^^C^V^TI&fiF^^^#M^om^^J:OT 

<Dlt^^^?lt®ri-o kalirinfi, #i»ssi:fcit5tts^sr^i:im 
^OJ:5(^Rho-GEFa:L-C^«®e»^ii^i-5^lMlg(*#®fi«^ 

tcs^refc^ ^M&K^s^b-r-^Rho^T^y-^eKt^-^^^o 
[0008] ^xr^mMm\^^\m Ltcxiskz?m-$- £<, 

##l^^l:^(Bi, F. )ib, 7VK ir/V^- / W^nv?— (Mole 

cular and Cellular Biology) J , 200 ^21^, p. 1463-1474 0 
##fF»2 :^-h (Hart, M.J. )t>, r^—^/V ir? /^^u^/V 

hy-(Journal of Biological Chemistry) J, 1994^, ^269#, p. 62-65 0 
#$H^;£fifc3:#y7^(Katzav ) S. )b, ^+-f/V(EMBO Journal) J 

, 1989^ &8#, p. 2283-2290 o 

^fF^4:^^Tn(Costello, P. S. )b, f f-O?* if 
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1)^7 (Proceedings of The National Academy of Sciences of The Uni 
ted States of America) J, 1999^^96^ p. 3035- 3040 o 
^♦Hfcititerfcy^Haiii, Y. ' JvKEMBO Journal) J % 199 
4*F, ffl3#, p. 4776-4786 0 

##W£i&6:h*yX(Toksoz, D. )£>, (Oncogene) J, 1994^,^ 

9#, p. 621-628 0 

#^fF»7:^-7^^(0'Brien, S. P. )b, ryDiz-^V^^ ^ if ^ 
*s-rfA> 7#7^— Hrf iM^v'X Jr? if =^^ v y Xt—V Utt* 

T^V^J (Proceedings of The National Academy of Sciences of The 
United States of America) J x 2000^. j£97#, p. 12074- 12078 o 
##fF«8:^^>(Penzes, P. )^>, r-^—f-/V Jry* nif^rc^Q 

ounal of Neuroscience)j, 2001^^21#, p. 8426-8434 Q 
#^fF»9:ifi^y/^(Sambrook)P>li, r^l^y-^n--^, T 7^ 
yfy-^-^T/V 1989^. a-Z^yy^w^ 7#7r-y- 0 

##fF»10:W*2:I*li, r^Vn^T/Vit^X^J, 1988^, *.H8a££ 
& 

##f?»ll:^V>(Madin, K. )?>, ryn^-xV^^ ^ if 

T#t^- ah/ if-r^v-X Hrf if jL^-^yK s> ^/ ry-y* 

(Proceedings of The National Academy of Sciences of The United 

States of America) J N 2000¥x ^97^ p. 559-564 G 
##^^12:^/^— (Ulmer, K. M. h r^ac^ (Science) J, 1983^, & 
219#, p. 666-671 c 

^1^^13:^-/vy^t(EhrUch, H. A. )$g, rpCRr^/ni?— DNAJ£<6 
©«ffij, 19893s ^h^r-XTV*,, 

##W»14:^-r=¥(Saiki, R. K. )b, r^a:^ (Science) J , 19853s 3123 
0#, p. 1350-1354 0 

##fF»15: riHRE^J, 19943s f&12#, &6f\ p. 35- G 
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##f^itl6:7n— ^(Frohman, M. A. r^n^-j^y^ if 
^> 3 ^vv T#x5- ^/ im^v-X if ^ iff 

T^Vfi (Proceedings of The National Academy of Sciences of The 
United States of America) J, 1988^^85^, S&23-5|\ p. 8998-9002 

o 

##1*F£§U7: if ^-(Sanger, F. r^ni/-^^^ ^ if 
■f/V 7*7^- iM^v-X ^ if a-^T^K ^ 

!J# (Proceedings of The National Academy of Sciences of The Uni 
ted States of America) J, 1977^, ||74#, p. 5463-5467 0 
##l^;£iiU8:^1fi>>(Maxam A. M. )b. Wv* -fV ^if ^nv?- ( 
Methods in Enzymology) J, 1980^, H65#, p. 499-560 o 
^#fP^19:^7(Ohara, O. )£> x yf— 9MDNA Resear 

ch)j, 1997^^4#,p. 53-59 0 

[0009] *mW<DWkMtt, if^Rho-GEF*5j;^Rho-GEF^-K1-6it^^ 
£h OMmiZ. it , ^Rho - GEF<DM&%fe& £ U^Rho - GEF&SS!&-t- 

z>%Lfc%mmi-z>^th^ftz>o ttc*mw<DWkMia^ ^Rho-GEFoatg^ 

5o J^l-^WSIJSt-te, ^Rho-GEF^^tgO^S^i^/^c^jt^^- 

[ooio] ^mm^t±mmmnm<Dtz^\mM^tiu fr^Rho-GEF^-K«it 

teT-£JLtBU Mf5^-^fflV>Tir^.Rho-GEF^#i-^t(^^LfCo -^L 
T, f^Rho-GEF(DDH/PHK^V^tj>§155>M&®^> Rho^T^U 
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tit, &&bw&cdc42(ommk$&mttzk&mmut 0 zhizmoaa-GEF 

mfc?<7)%mmmk fc5SMM^(Adenocarcinoid tumor) WcfcVvt 

[0012] *it#&m\t, mmm<Dmn&^3mv<i*5fcmm<D&mmm$.tci$z<Dmffi 

[0013] t$tbiz*mm, m^m<Dmm^3^mm^mmmLm^(D^m^m 
^4\zmm<DT^mumx^t>^Mw^n^-v^^v^v^vm\^< 

[oon] ^ct^^s^ mm^^^^V(D&mmnk^<kh^}7o%(Dmm^. 

[0015] ^fc«0^ii,S1JfB^y^i/^K^SIB^J^*5V>T, l»Iil©?^i/tf 

[0016] £<bfc:#3&§im, tfjfE^°y^^^^K^hy>-^^>h^^TTv^y^Vif-- 
^y^^^K^^-r^o 
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[0017] mm^ir^(D^v^^^v^m-rum^^-^ 
[ooi8] $tz*mw\t.fftmm&^?*-iz£mnfc&£tixtemnfe&mmir% 

o 

[0019] $^w*w«,t9iam«i^^-^itrcdc42*3-K«3Ky^v^KSr 
[0020] $e>t*fe*»w ^mos^j#*2i!:e«<z>T viBE^i-c«fc$n5S e 
[0021] *tc*mwa. rnim<D&n&%4ttm\mm<oT^;mmm^mt>ztvbw. 

[0022] Zbttmmtt. MKV^-f ^^U^v^K^iDa-K^ti^S BRfcHf 
[0023] tt, BfflE^S^#:^*i-SXg^tP, KHEV N-fft^O® 

[0024] *fc*isw J*, busev vf ^m^mm-r^mm-r^o 

[0025] £ib»3i§TO, HUfBV vfixj&»©£ a®0«6ffi*5itf/*fcttttlBV vf tl^<£># 

^/^rc^^m^^. ^#^7cti^^^asi-^i^.j: t 9. mt&mtm 

[0026] *e>|;:*fe**Wtt, I6MfJ\ Cdc42^^i-»tgfeJ:t//^7t{iCd 
[0027] £7c#3Pj3 ti, f&iEV v-ftta*©® a Ko»IB*5 J:tf/*fcr±t&Ev >-f Hdvo^P 
s iriav^ tbd^y^^j^K, IMBiBUM.^*-* IMB^KteSMfcfcitfStl 
[0028] f*. Cdc42i*S^i"5«IB*5J:t^/*fcH:Cdc42 
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[0029] £bi^tc*%wte. tbwm&&*<offlkmmi>K Kbwmm&mmvhzfr 
[0030] ttc^mm. &m&mz.iotfz>m& ^^o^y^w-^K^m*^ 

[0031] $b ic^mwiz. mm^^-rtifrtDm. &m<Dm-m^mmmt^m^xx^x^tnt 

[0032] ^^ttmrn. mm\^fi^(D^^(Dmmmm^u^m^xi/^ 
fcteiiffevvf^M^y^i^^ 

[0033] itft*mm, miev ^-rtitxDW&R. ttrtev vf n^m^^^-v, mmm. 

[0034] «0J fc&l Rho^r^y-^ fit t^^t5ii^tL, GDP/GTP£ 
RhoA, Cd^^XjRaclb^tfl^fl^^o £fb«H £SCf^ Cdc42<7)i£t4 

ibWi^o « &«*5£ wy^v-^Ktcio, Rho^T^y-^ SK^w-^- 
w«^<DMt^ct^/*fc»^y^^^^K%mo^^^m<5<^m.0ij^ 

[0035] [H^cDNA^n-^hjOayge^/cfi^cDNAOgP^ia^^SDNA-efeoTD 
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-r>^-a if® 6SC$rJt (hj03796DH/PH) fc*-fv<yK#, ^x^^y/n^T 1 ^ 
^{CiO^m^Hfcrt (^tV-?^"^l*5ctt^4) £!ftPJ-f 5EIT*fc5„ proto- 
Dbl DH/PHltm^>h^-^tLXm^^tc(U->2i6lU5) 0 -<??-%M\ 

[0036] [g)2]cDNA^n-^hj03796Og|5^-Sa^J^^^5DNAT^o-CDH/PHK^^=' 
-Kftig^frDNA^ RacliH£^(l/->lh RhoA3t^(V->2)^d*Cd 

c42at^ (i/->3) t^mm^tcmm<Dmmmmm^. &v ^x , ^dna^^- 

K-t"5M6W(hj03796DH/PH)iRacl (V— ^1) , RhoA(l^— ^^Octt/Cdc 
42 (l/- >3) ^(D^^-r/^K^^ffi^^c^i^PJ-rSlll-efc?) (±0) 0 *§ 

&<Dmfetiy*yt?>&iz£9?foiZo m&^>vti-/}skLXRho7T^v-m&w 

<Dftt>mz.GST-tagM& & -^o^- fcf£fflW;±t\ &5V>teRho:7x5y 

J&fcV— V4*3.fclJt5). proto-Dbl DH/PHttBitfe^hn— A£L*CJBl\fc, # 
BJWM^^^X, hj03796DH/PH^c^proto-Dbl DH/PH©3§3£fi: 

[0037] [03-A]hjO3796DH/PH^Rho7T5U— &&9t&2&6&&1i±MlS&> *5«fctfhj0 
3796DH/PH*fc{^Rho^r^y-S & W£^$-£fc»£>V >*ftttC*3V ^Ob, 

fc5o 0*GEF£tthjO3796DH/PH&jgc!$lcU RhoittRho^T^y— SfiK^iS 
*i-5 0 H^gfl2hj03796DH/PHt\ &^«Rho7r5y— ®SSt^ 
-To (»4) 

[0038] [|33-B]hj03796DH/PH£Cdc42£*^£^fcMT\ Cdc420^^^ 
^fc&SJ^Jti&LT. PAK- l{cjg^-r5ffittSlCdc42^ii^lbfc^t«r^-tia-e 
hZ>(y~ V4) 0 Hl c t :, GEFi:tthj03796DH/ / PH^EftL, Rho£ttRho:775!J— 
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[0039] uT.*mwfc^xmw<Dnm<nnmz&bim\,<mw-r%o 

NA*V=??.?Uj-^m ; ^i^DNAty^^Vtf «fc t^/^ttR 
U J3fcDNA:fc«fc /*fcfitt?NAf* ft/J^Xj6S2^ voW"? 

<fc<5o 

[0040] #8 flWfcfcl vT tt. ^H$tLfc^b< tt^O^^g S « ; &M£tltdgL< 

[0041] (stfy^w-^K) 

-ft, *JE©thJB, Jfe!%m&£TfMBm&&<Dpo\yA + KNA&m&WMb\.X% 

jfetC,t«Jfl|^LfccDNA9^9y — l^OV^dbEST (database of Expressed 
Sequence Tags) cDNAKf.lt S:^KtbT^!fiSfi5«Sr*Sb*:cDN A 

[0042] ^M^§7jfy^^i/^-^Kw*#:w^««, mmmomfm^-iKmwm. 

^ltC|5«<DmSIB^JT^t?$^^y^^W^K«,4977bp<D7Ky^U'^K 
T^Da340T^a«(@H^J#^2)^^Ki-^--7 B ^y-T : V^^l/-A( 
ORF) E#l#-tl Idfatt^Sgfi^JlC^V ^fg602# g ;Nbfgll26# g 

*-e©^w-^-Kd^*sffi*tt, E^j##2fcfEis<E>T^gfeBB?yofg97# g © 

/^y V(Val) i^271# g ©77/^7^ (Asp) $K<D175T5JWt]&3&>#)%& 
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^i495# g srcw^v^ro^fts^ra, w3m^2\z%m.(OT^mun(D 

g On-fi/^ (Leu) frbWi394m g ©o-f^y (Leu) ;Te£>98T^/^aX 
$\]<DM97& @ tfV^y > (Val) £ >ibJg394H g ©H/fi/y (Leu) *W298T5/^a 

f£581# g ^bl!l675^ @ ^W^Sia^JT^^^tL^y^l/^K-efeSo * 

?u*?-}?(mm%-i9) ^#ip$tLfc*°y^^v-^K-e^o se?ij#-^3^c«5^ 
fs«©m«e^J^^^ti5^ o y^^i/^K^, Rho -GEF<Dftm?Mi/xhz> 

[0044] «0J{C#?)* o y^^l/^-^K«, 0£L<te, Rho^T^y-M ^W<D^mt^ 

^i-5»^i-^^a®^"K^^y^^^^^K*/c{^*°y^^i/^K(D 

ffiMW^Sia^iJT^^tt6* 0 y^^^^K-efc?) 0 d^^y^l/^-^KirLT, 

\zmm(D^mmmxm^n^v^^m^^-v^n^m&Mi-i. Rho^ 
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fB*cO&gIB^«;b£;h^y;^i/:*^^^^ 

iZttfott^ytfrbtttt])^?^*^ (Ifi^iJ#^-l 9) ^#AP$tLTV ^ 

[0045] iB^-^s^E^^SiB^J-e^^^^y^i/^K^^-Ki-ss est *5 
i^iB^^sicsBfto^ga^j^^^tts^y^i/^K^io^-K^^s 

^S^fB^O^SB^J^^tt^^^l/^K^i^^-K^^M & Ki:LT 
*OT$y^IB^^^$n^^fiK^^K«^y^^^K^cliI^!J^^ix 

o 

[0046] mm^3^mm<D^mmmxmt>^^])^u^^Ehoy7Vj-s esr 
75/^iB^j-e^^$ti^seK^-Ki-§^y^^i/^-^K^*i-6^y^^i/^- 
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[oo47] *mw<Dmm\a-i, mm&^3fc^<D&m&&tmv<tz%(ofttifa&gmm-e 

[0048] ^^{c#S^y^^u^K{e:J;t)=-K$ti^se«{-J:o-CS^bMii$tL 
5Rho77?y-MeKi:LT, 0RfcfCdc42, RhoA*3,fcl*Racl$S, ,£!)0*L<fcJ: 

[0049] Cdc42, RhoAfc «fct*Racl tt, **U^nE9!l*©E5!l#*21, 23*5^^25 iCfS 

m<DT^/mmnxm^ti^m&mxhh 0 cdc42»fc^\ RhoAais^&itm 
acia^tt. ^mffi«£>ia?'J#-*§-2o, 22&£-tm{£fefc<D^sia?ij-e 

^fc^^it^'CfcSo Cdc42, RhoAjocttRRacl^t^tcmfeOil^tt, ii 
B&%imxmt>£tl%h<D\zmb1r, -J&l${C&e>*VtV^Cdc42, RhoA&iU^R 

ac i (ommtt-rz pro ^ v vt\ ±i b^-sb^j v vr 1 75 in o ^ 
m&ntexxfmfcj-xh&z.ktfxzzo tit, ztibowm&i&M'tztozwtx. 

gfo&m^thXZZo Cdc42, RhoA*5«ttmacl03B!3icf4, flIfctf-tOjtte 
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[0050] *55Wfcfil5#!;^^^K«)8i#H:, *WM\z.£yffl&£titt<DM;fcM, m*. 

[0051] AttttKtt, *&®\ \z.^^wv^Y(Dmmmm^x\ ^m^mw^ 

[0052] cDNA7^7y-d»b©@fMO^n-^(7>gi^tt N 0d;tli&*ntf>£&K3&^£: 
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50M*ffc£lttll). 

[0053] rRho77^y-SeW^t*^jt«>Rho7T5y-®6«(C^Ufc^T 
y >V5' - r Vis® (GDP) ^^T/i/V5' - Hy ^ (GTP) \Z.$&tZ>R&&M& 

[oo54] K^m^^^v^wmat^m. *°y^7-ifSM (uat, pc 

„ cDNA^^7!;"^^^:S<7)cDNA^#^t^^V^J;9^'&^^^. RACEi£(# 

®ffxm5),mz5'-RACEm#¥fWxm6)m<Dum^mx*&z>o pcr 
[0055] ^<Lxm^fh^v^^^<D^mm.m<D^i-± s ssu wfctfs^tf^ife 

[0056] ^PJtC^^^y^^^^K^ilE^y^^^KfcPS^^fb-f. ±fB*°y^V 

3-Ki-^^y^^i/^K*fc^^y^^^^Kco^MW^Ssa^J-e^^^tv?. 
#y^i/:*^K££^-i-5o ga^utBPt^i*. m»ia^J<z)^-e^5o%^±, 

^L<TO70%J^±, £W?£L<te&>80%J^±, $b(^f*U«^90%^±-e 
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[0057] *%wimztfv*jn'*^him, ±m#v^isjr^<Di&m%imzio\^xim 

<tei~ioj@, WR:#*Uttlft»S*fi©^WKo^ tt^fcfi 
WfcX^i ^M^ALT^fctfy^w^KT-fcoTti.fcv \ ^m&#A1" 

^jxLff^^ffi^^^C^^fF^Kgi^io) ^ipCT, fesv^tt^e,©^-^ 
gfe^LTHJfe-t-Sc:^^-^, */w-©&ffi (##fF:«i2) *f(Iffii-«ii:t,-ct 

[0058] *%mfc&Z>tfV*?l'*3 L h*kVXft$.tc, ±fR^^U^}f\Z^hV>^s^h 

Aftftlcte, UhU>^m>K^#Tj^fi, 09;ifi, 6xssc, 0. 5% SDS£>J; 
050% */VAT^K©^^ I: l :i -t?42 0 Ciz:TMaLfci^, 0. 1XSSC N 0. 5% SDS 

K{c/N^^y^v^-v3>t-^ 0 y^^u^K^fen{fflffiwiB^w«* 0 y^^ 

[0059] 3W89!i:fll&j«!lJt^WKl:f4, ±te*°y^^^5 : -K©jt^nfc^^#^ 
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, mmommwt&u &ft&ft<Dik¥&j&mz£mmx%z> 0 mmat. dna 

[0060] \zm^v^^^vom^fitcmm^^^^Ms.mxmt>^ 
[oo6i] ^K^s^y^U'^Kttthft^^y^^^K'Cfcs*^ *#y^u* 

, *7 9 s, ^ fvK *-^\ 7yh*fett^^«P**0#y5?^v^Kfc*ISW 
[0062] ^PJlC#,5^y^^^^Kli, W5imfc5V>«-t^s=i-K^5® 

tg^J^^^o7T5y-saK^ti^{Eiii-»Bg^m*$tov^K^)^^ 
vv-c, 5'^^ii^3'^{«i{c0fMo^T-^#*p$tbfc^y^i7v^K-efeoT 

t?(GST), j3 -UJtY*/?—' fe'(/3 -Gal), *-^7T 
^i/^-^v^-i? (HRP) ^c(iT/V^y *X77fi~V (ALP) 3£©B*&I& 
foSlMtHis-tag, Myc-tag, HA-tag, FLAG-tag*/tilXpress-tag#(7) 

[0063] ) 
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[oo64] ^f-DNA\tfe±*x*mm^mteh<Dx»htiiimmfe£n-r, rn^omrn 

^HiLXnbfltc^^-DNAOm. mmfc&WtWMW-tDDNA^fttf- 
UX^LX^^^^-DNAXhXW ttm&lte^f-DNAkVXffl&f, 

/^vxyT-it&xxfi^/^&^^f—DNAzmtf h*iz> 0 yy^v 

4;v^ W/w^ SV40, &£XfU&&jtm i ?4/^m<DW}yo 

tm?bthz> 0 z<Dm, hyyx*°yy&M, ifA^wvhs*, mmi&&fc^*> 

-DNA.fy^^^^Kfei^^^y^T-^a^^^W^h^m^T 

[0065] -w-dnaj^ m^tf-^v-^y^f-m, n w ku^c-ci ^-rtih 
^^)^v^YKXK>^-Y^fi^m^(om^\^mxh^o 

[0066] -<^-DNAfc:te, ^BJ^#^^y^l/^K(Datg^^$tlSct5^^^y 

^omimmhir^ ^tib-mm\mk.x, mm^x^b\^ nm^xmmm 
i'^m%fenLtc-&fcj-nm%m& j &x g ^^oy^m^x^^-DNA^ 

^-z-vtvvmmwTcmmmfcj--, ry^yvynmmtei-. **^yy 
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[0067] ^*-DNA£#$PJ fc#5#y** W-f-K&Jftj&tf #ifcH\ § fr^SKO^fe 

[0068] (^SC^fr) 

<Dffim<Di&B s ?'$?a&'fZ>'<?#— DNA^UT, Mx.it, RhoA, Racl^fcftCdc 
42#ORho^T^y-SSK^= I -K«*fe^^*i-§^^-DNA^^{fb 

[0069] m^^b-c, wm%.w& £T$nm%L%>w *-rtii>m v ^fcas-e^s. wMtmtx. 

X, f!lx.^M(^>^yt:T^y (Escherichia cohO)^<^v^ytTJIk 1*^ 

iX^I, iX^— K^^;V7°^^(Pseudomonas putida)^^^— K^E- 
^Jg, yyif^^ya-T-f (Rhizobium meliloti)^©y^lf^AJlle:Jli-SjNBM 

^^"Clr^o f"^d^ir^'irl^lf^3i(Saccharomyces cerevisiae), 

i/y-y-^n^ir^/KV-^CSchizosaccharomyces pombe)^/5^t"f £>i"l<5 0 Mi 
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cos«, verommm) . ^4=--^j^^-9mmm (cho«) . 

K'fA^^'-^^if (scrape loading) , /*V??r4y9% A (ballistic introdu 

ction) &£Tfm%km$mf bti%o 
[0071] ^m^m^^t-r^m^ %m^.^^-i>mwM^.wx g Rrtis-efc 

^m^mm^xm^tix\^tmi-t.h\ / \ sat, y^-^-^mn-r^Mm 

^x^x%%v°tt-?-xhtim^1Ffthm®~^ffexhz> 0 Mx.&, trp^P^e 

lac^n^e-^-, PL^u^-^-, PR^n^-^— *$<D, ^mM^T- 
v ? ^ft*i-^y^^-^-^v^bt^5o tacyn^— ^-#©A^K)rai+^$ 

[0072] m%mmmm^^.t-rm^ w^^^—a^m^ x g mm^mvh 
Tf^Mmw-, m^w^m^^m^nx\^z.t-hm-^\ mmz& 

mW&&-h l ^itfoX^Xh&<\ ft* SRa/P^-, SV40yn 
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o 

[0073] /o^-li, ^©^-e^m-etST'n^— ^-T?fctb 

tf#M££tvf , 0flx.f^x gallon*—*-, galioyn^-- ^— % fc-K/gy* 

[0074] SA*M&«r1&±i1-*4»^, tt&it^*-©*A#«feH:, 0&L<te#R{^ !)v 
[0075] (SSS) 

[0076] #isw e®o Jrfrwiiisi^L-c, w^m^i KWM(om.mm^ 

Z>o ^m&mz&^X. ^(Dm97#@/^>(Val)^^271#gT^ 0 7 : ¥V^( 
Asp)tr^<DT^/mmmiaDHh*M^ibK J£297# g n^»(Leu)j^ffl394# 
g n^Ti/^ (Leu) ^-e^T^y^gS^J^PHK^^^^-T^o f?97# g (Val 
) #>P>&394# g (Leu) itt&TZS&WLMaDH/PHFMl'&f&'fZo 

[0077] «W & Ka/C*fc, BBiRI#^3*fcW:5JCiE«©ifiSBB5lJ-e*t>$n 

3^fB«om*ga^jT^^$H^y^^v^Kti«9=-K$tv6s a KILTIE 
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454#@On-rS/>(Leu)^WT^y^Ifi^iJt^^-r^ 0 Se?iJ#-^6(C|S« 

[0078] *mw Kmm. &m$. nmioy rvj-m e n^mmt^m-rmm 

mcD&mmPlXmfrZtlZtfy^UJr^Vt, RhoA, Cdc42:joJ;imacl tV^tc 

^Rhoy T vj-mm^-vi-^mm^t^m^m.^tmmmmc^x, 
&7/^>m^mwi,tcmMM30m) o ^mmmmm^^x, cdc 

^^i«9#^p$ttfc^eK-e$)§ 0 iE^J#^5™«(D±gSiE^jT?*^$^^y^ 

xk* s ?*-l'\m&t&=* Fz/hfrbtettV tttvarf-Y (E#l#^l 9) ^#ioL 
#W:I6fffe #*P^tbfc^^^>-ii, 38m*nfc«eW©«i6 

[oo79] mm^\mm^mmxmt>^th^m^^^-v\^ £y=*-v£tizw a 
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C0080] ^tb^^, la^^-sfcifeft^^sia^JT^^tLS^y^^^^K^iD^-F 
es^-a ^1-531 &mhRhoyr^v-mant^vx^(o^mt^im 

?u*^h*z^ir%m^u*m^v^v£tvbm &n&mf btiz> 0 tit, 

(u^-r^sm &mm*x%z 0 Mm^iimm.<Di&mmy\xmt>£tiz> 

a mt^Lx^Dmmt^m-r^t^^o 
[oo8i] ^wtaBJ-te, ga?ij#^-3iciE*o«ia^L<^^:coiiMW^*ia^J-e 

y^gB^j^^^ti^^ew^-K-rs^y^^^-f-K^u^^y^w^-^K 
o^M^Ssa?yr^^$tL^y^^^Kir^*i-^^y^^w^K-efcoT 
, Rho^r^y-s e K<7)Stt^^iii-6M aK^-Kt-^y^i/^Kicj; 

[0082] ^mm\m^>m&mt±mm&w^m&fh-r, ^mn\z.^m%^^n^ 
^~v£n%m&wxfoti\t\^hh*wmmm^&^£tiz> 0 m^<n, * 
mm\^^^^f-^M^~^n^m&nxh^x, Rho^^y-new 

ffi»^l(cEicO^S@fi?U^c(i^<Z)tSffl^SSB^X^^$n?>^y^v^- 

ifl?ij#-^2^fB«(DT5y^iB^J-r^t>$^M e®^-Ki-^*°y^^w^- 
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[0083] ssctL-c, £9 Aft&fy-te, bb^j#-^2, ^c^tcfe 

5/KE^jO^t?if&50%«±, #*lXtt**l7()%EJt±, «#*L<H:*&8(>%£JL 
H&70%£JUL 8f*L<tt£>80%&±, ±9#*UW:3(ft90%«±-C*)5ii:*saiST* 

4$.tcmfcmm<DT^;mmmzm^ximu.t. i~iocn@, m$.\.<m 

~30i@, ib»*Uttl~20ffl, $e>t!l0*L<H:l~lOfl % #fc:0*L<«HB7Ir 
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DH/pm My^-r^m &mxhz>mmzMm&w&\ t^^^-r^ 

^zMxirttmi&fcte&xhv). mx.\f, te&<Dmfc7-j:¥&)&mzmmL 
xmmxzz> 0 mmvmAKte^x, %ms&w<Dm*wmw(®&.mm, ± 
affi^4*^^i^^ws^4#)^^ft^-li:^v^^v^5M^^^i, mutt, mmr* 
;mm&T*/m. #m&T^ym, m*&T$;m, htmst^s^ m#«t?/ 

[oo84] *%w\z.mz>m&ma&s^ ±mm&w<vi® / Mmxmt>£tiz>&&m>& 

<DnftWF\xmt>£nzm&ni>*%w<v&®fc&-$£tiz> 0 frfrzm&m-z. j e 
(Dm^m±tL-xut.L<mm^±. xmt.L<mm^±s $biz.&$.L<m2m 

[oo85] *mxfc&%^&w\*Kh&&<Dm&Kxhz>-t)\ *m&Ktmimm&%^u 
\?y*Js fvK ^ ^^fci^Mf^^se 

[0086] «a®^-Ki-5it^^jt^x^#fe-e5i 

Lxmh^tz^m^w-xmrn^o 
[0087] &m-$£b\^ ^<DM&T^/m*tcte*A?$*is/^m$:. m*. 
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mzfrhxmmm^ mB^-T.^m^mm^m^^xHm-r^t\cxmmtLtz 

T\ 0 -Gal, HRP£fcteALPl£<7)g|§?fig, His-tag, Myc-tag, HA-tag, FL 
AG - tag^cftXpress - tag^tfW^^Kil, 

h (fluorescein isothiocyanate) ^tztiy^^-])^}) > (phycoerythrin) 

[0088] (^6jC<£®3t2f£0 

&(##fF»9, 10. 12*5iU5l3^Sr#flg)JJ:«t05l#Br^fc5. mi*. « 

^s^-rsJtaiBj^d^^t-^oTcDNA^^y-^-rpM-rso &v ^\ 

[0089] JWfrWtettfljttf . »^ te#5^MB&fc*J8*U &v ^#£>ttfdg3i» 
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rt. mw&&m^%^ti%*m&n&fc*tctt*m&w<vmm, m^Rho 

[0090] &mwwfc&ft<£>BMfth& ^rmmm±\mm-r^m^ 

[oo9i] ^ipj aim, gifM(c Kmm&fczmmhtcmmmtLtcimKm 
Rhoy rvj-m &w<Dmmtzfemirmmzmmz.LxnMx%z> 0 #tmi¥ 

^mmmmi-^m.m^m^^^^t^y^mm^ry^^^ 

[0092] *mwK&z>m&wtetfc, -mwk¥&f&mz£<9wmx%% 0 m &w<Dit 
¥&j$.i?fetLx, ®ms, mm&j&trfe. m^^mm^htix^^^ir 

v vr , ^r^m^im-f ^mMfe&^xm&&&^x\ <\^^7<fvy°v4 

x^u^f-i/ai/feb, T^;mmmfrb?£%yy?? t >'Y%^#>&i&u m^x&y 
xmmisnzm&mh%mm?z.t&x%z> 0 m&mthx, m^if. mm. m 
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AsTisY) Wis DCC+»^(l-tKn^>-<>'/h<)T^-/K N-tKn^>^^> 

[0093] *mM^zm&m<DnMm-?mt>&fiz>m&Mte. 

[0094] (^fcflc) 

ti&m^bhx%% 0 mK*m\^t%\*s mmn^^thsm. mt^<\±>p 
t£<thiom, £.m-£L<iz'pt£<thi2m. £b\m*L<m5msi±<DT*jmx 

x^mmxhoxh, mmmnm^^^xmm^r^/mmmxhtntxw # 

[0095] ^(DM^m, £ fc&&(DttMm&zmmx%z> 0 mx.it. mw^r^< 
vho#^T^c^##^TT\ m&xttitmm^^xmmc&s-u am 

7n^y^7^/<yh (FCA) % 7X2^h^7K±Tis^/Ob (FIA) , Ribi (MPL 
) , Ribi (TDM) , Ribi (MPL + TDM) , If 0 (Bordetella pertussis v 
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accineh A^/Vv^^K (MDP) , 7/K=£AT$*x/^h (ALUM) , fcitKl 

iiboia^^S^I^-ct*. &&&*u5iJ&ra\ -v?** 73>K ^IH^ * 
[0096] #y*n--?vMft;ttr3\ fcJ$#a&*&hxfcSi*©]h?i**^ § fr43rfai©#i#iaifc 

[0097] jvMftfm, %m^wm^ntmm^h^wm^M^ (mz.&. mm 

[0099] (ik&m<Dmfejj&) 

mn. *y^>*^K, ^sflg&tt&fcH: 

[oioo] *mmz&z&&n<vmm*mmir54k&m<Dm7£%m'i, » sKommz 
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5 0 *S?1'A'Yt > GST^B^M. His-tag N Myc-tag, HA-tag, FLAG-ta 
ft, Wfctf, *ISK»-#5^SrffiV^-CllJi6-Ct5o ftfti*. HRP^ALP^^^m 
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[0103] iU^Wtfi, **W^«*«eW^=-^S^^l^^KiRho7T5y- 

[0104] \zmz>m%3smK, Qfaoyy—^zry-yY (two-hybrid) m%m\^t 

fflV^tLTV^^WV^ntffiV^^^^-et§^ N /V^^— if, /3 -Gal* 

^mm^Ltc^-^-mm^m^mmm^mmi-^t^xmmx^ 

o 

[0105] ^m\m^m&Mtmio^7Vj-m&Mt(DU^mmir^it^<Dm^ 

mztfr, yZT^rfVTfrJ* (BIACORE system) #©*jB^9X*^#i*-fe>^ 
lation proximity assay, SPA) ^^^^Bl^-^/V^— (Fluorescence re 
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sonance energy transfer, FRET) Srl&fflUISjfrifc&JflVvr* 4fi%feft&&M 

[0106] *mmmzm&m^ir%Bho77Vj~m&m<7)femmmmmzmm^ 
mmt$)ntzRho-77Vj-w &mt<D%s&m&frg& m e®tiiGST-tagSr#ao 

X\^ 0 £fc, JSH4ftSttfeRhoAtt, =t<h^7^^— ^T'feSRhotekin^^ 
[0107] ^^5Rho77^y-«eit^^^it«IBS^«»i:L 

^i^GTP^*#$*,^^t:$^cRho77^y--®eKo*^^t:^o# 

vj-m^m^n^m^mxmm^tcGDPt^hx^Rho77^])-m& 
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[0108] fi<ho77Vj-m&m<Dismki&mmm*mmtt}tte.*wmm%m&w 
[oio9] «B^^c^p^^*^v^Tffiv^5Rho7T^-g&«^i^ *%mz.&zw 

Xh^X&\ 

[oiio] ^pj(c#^* 0 y^^w^K<^^^Pfi^-t-6^^^^fe«, ^yj** 

S/^vW*. GST^©B**£* His- tag. Myc-tag, HA -tag, FLAG-tag* 
[0111] *»WfcflJS#y^^^*^K03S^Mt-5^^*©I^S*ifeW:*fc, F0xl« 
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[0112] Wb^*) 

&®kLxw®x*%z> 0 late, *mmmtt°v^^*^<D%mmm<Dmm\t 
xm%mr^t^xmmtvxmmx^. ^iMSfci^if^it;/^ 

[on3] mwmm 

tint* $.tcMk&wz%%>!&ftbLxf;^ *m& , g:v>mm&£x$/-£tzi± 

coin] *mwimz>mmfe. *%mmz>^&n, m^^^-v, %mx.^?-. i& 

nmw- mm® mm *m v ^xmm^^m^m^r^ttm^ \ 

[0115] *«HK:ti&E|g£ri^'f> K:£*»x3^8u£#©*tt, Jkf&ffla^illW^ 
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ti% 0 iI»o. ooooi~7om*%,0*U{*o. 0001~5filr%|£^fSffl£: 

[0116] mmmumt. mmm^mommmm^mzxm^m^^ fimh mm\ 
. imni mmm. mnMmowm^mnmmm^x^ ^.tihn 

[oii7] mz.\t&, mmmm®ztiz>#mmu #ytf~^7/v=-/K *°y 
•e^v, if^^^s ^y-fcy^, ^ntv^y^/K ^yxfi/^yn-^, ? 

[oils] gffa^o, a*©«e««#jfciefflstu»«#«©^, mj&^fcau « 

ifflk ttffffll. *!Wk*J, pHlIi, fffigttifetffflUE 

[0119] frfewMtz, tbskmr/^y^^migoL-T^/m, mm, ±^-^mmi^m 

^^nr/vo-^hy^A^ov^TnT^iv\ 
[0120] JM5i^SJt>#fclS£ttfc<. ^^^4^3«^:tl J l^M^^^t#ffl«^4^r!lov^1*^^t 
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[oi22] ^gg^b^jtt, ^w-hy*^ i^bw^, ^y-fey^^^t?^. 

[0123] ^-HWtt, ^xh^hy^A, ^ysM&asfci^-cts, 

[0124] \z&z>mM&£Tfm%m&®te, ffi&mffltvx&m'vzzo zti 

[0125] \mmm&£x$mm&&mt, \mz>m ^n^mmom^x 
t;/£fcte;*:* o y;^^ 

[0126] Kmm&m(ommte£xfi/*.tzwk&wfcm57$yx?u*?mmm 

IMf3tefiJKSr85±, ak^fcttf&af-f 5i:V^ofc«i*Sr»5ii: 
So rt^<D^y^^^'^KOfg3gSr|§^^5/^?rffiv^TPl 

^y^^^^K^^^IH^J^^^^y^^^^K^T^irV^y^^lx 
(stomach adenocarcinoid tumor) T?IE#ftj^£JttfcL"t#J5fB % 4. 5f§^± 
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$tbS#IJ J**W:W £9^ -K£*V5M 6 Site, Rho - GEF bLXitm ttt^ 
o-GEFtVXim'fZt^Z-btlZ* Kho-GEFbVX^.MtStltcmfc'T-iat, va 

\*femijmz.®i%x%% 0 
[0128] ^mm^ : bmm^xnmmm.^m<Dmmmm\tmmm^ti'r, -^^tis 
tftftomzhfti. %L*rm, #m 

So -lsW(-^^Ji^^ffl*{^^^J^^^*^"^^* : Klkgfefc^9^o. oi^g-ioomg 
mM^m^^^xx<^hntcmMit(Dtc^(D-^min^M^m^^xzrib 
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ic 0 *fcttJfdIiaiti:i|Hl©«^W^:WK:S-^LTt>J:v \ 
[0129] *5IWM5E3l*fcttEISIia^#JS:ft4-t-5t#iix #BH*/tttE3!l*aj&ft 

"Ot>J:v\ 

[0130] ±M&*$tzfemf%&*<D^irtihmvix*%z> 0 zowfe. m 

[0131] s^ffittx b w^jsi:tjs^t?#, *r©ft*w*0!ifcut\ 

mi %n. nm\. mnm. mm. ^y^mmomw^mm^. * 

[0132] mmxm 

<5o 

[0133] «PJ^itL«, W^tf*»Wtc«5sJ<!;^^v^K©-IBS*fctt^O#y^ 
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[0135] ^K^^O«BJ^S7Ky^^V^K<D^«)*/c«^»^* 

m^m^m^mmx^ 0 

(Dm^mmmmitti:®zLxm\\L-x^z>m&. 0*1x^4. m 
^L<im5^u±^m^x^^m^.^mu^hwmm^Mm^xh^tm 

[0137] ^m^f*. m^v^^^^ts-mmntc 
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. mm. mm. ^m^tfc\mmmm<D±w±m^<Dnmm^x^ 
ti(c^-ok=t^ 0 gam***** 

[0138] «K«S^ 0 y^^^^K*^^#y^i/^K^tfal^o^tU^«, 

situ RT-PCR^in situ /^ZfV^^—^3>^MMhtcBS^^-J>X*(D 

mMKxmmx^^o ^.(Dx^m.B^mm\^^x. jm^mmzm^^* 
^s-rsfc&^T 0 ?-^-, fe^vM^^y^i/^K^m-r^^^n— 
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ik%mw. it^m^tmn. mm. ^wmm\f wis, 

[0139] fcfc^&tiJifctt, PCR3&S««©£a»k#4LV\, PCRte, **Wfc«SaKy^U 

[oho] pcR{ci«?, masaKy^u^Ks mtfyxti'*- 

^S^LT. MSSA85*©S^W5££ifc, *fd«-*^DNA(D^^*^(7)^^^ 
#5^«jSO|g^SrflJfflLfc^^^ttI^tLT^lfen5PCR-SSCP^^J^ 

[0141] *»WKUsKtf*/t, ei^Jfflt^tia!), tiftsgu 

[oi42] aejcottafcj^a^tMwwu Mtt&m&ftiz^x* tiei©« 
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[0143] *%wimzm&%&£xJ t mmz%t%Wim&n<Dmm*. *%mmz>m& 
mx.\tmm(omm^ A%tzn&\mm<DT^m^\xm>^fi^B 

[oi44] m&nvfemtfth^^fe&Mtemfete, ^(D^m^nmrn^m^^m & 
K®ttifehz^iz'feM:m$:m^xmMx%z> 0 mz.\*. *m&w:<DT*jmmwA 
ffi^^mm&m&mxzzo a«u<tt, fcMmw— r^tz.\~x^y 

[oi45] , ®L%Lnwv*%; &w<DM&m*tc\tfem&)tmfejjms ^.ta-m 

m^no^Mm^<D^m<D^m^t.tc^mmmi^^mmx^ 0 

[oi46] jyfrtt^te, ®.tk&mfc^x, *m&mmirmm#Lfczm^xftmttm 
%n^\ v^rs7vvvm*tzte4J±/7tivv%:x*m. ^m^m^^n^tizx'o 

[0147] ^eK*fcfi^O^^^^m-f^^fe^0^bV>A#:0yiLT, ^y^a—^- 

±4m*mm-fz>-thx%z> 0 
[oi48] *%mimz>m&n. * o <ww-^k\ nm*.-^?*-, mwm&, axxi^w 
mvf*^ ^h&w-*mkxh^\im.&t>^x^ mmwtLx&mx%z> 0 m,m 
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[0149] ^mwfetfc. *%w\z.&z>m m^^-^f-v, m.^*.^?-. 

mm. mfeonmz&mtztizmwz's; &z.ktfx%z 0 mm^mtLx, ±&<d 

, Bmm&mmmmyhti,x®imx%z> 0 
[oi5o] ur. ^mm^mmm^m^Mc^m\mm-r^ 0 

[0151] (tm&McDNAy47y})~-<DWMtmteT<Dftm 

thOJIk Ji&OT&J^JMM S5l50polyA + RNA (Clontech&M : #^n^No. 
6516-1, 6525- 1*3^6578- D^m^WMtVXWm^'OcDNA^ZfyV 
-ZMMU dbEST^W^J:«9cDNA»r>i-^¥8tb-rcDNA^P->(7)±^Sia^JSr 

^r^Lfco Affw^ti, smb(Dxm(#m$xm9)\m^xmmistc±ifcKm 

S^OcDNA^-ry^y— frb, $150, OOOmomfeZ-foZTs^^MULs 
^30, OOCMi^n— VCDcDNA^oV^T, ^0)5' T^^o^t^' 3H$s<D&& 
mnZfcfelstCo Zbtm, 100|@co^n-^±^>-tfha(O^S1|R^iCj: 

miRu ^nhci)NAom.mmm^mh<Difm^^x^vtc 0 

[0152] ^Sia^J^^^fotccDNA^n— VtCOV^ ^t^x-^u^ASrffi 
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#&£tfcDNA£lRlJ£L;fco 
[0153] I^^LfccDNA^o-^hj03796«, &&4977bpOm%fc1&mB&feG'tZ>D 
NA(mm^l)X*m, 13407$/&(E^J##2)£a-h^5ORF£r£tPo DH 

2(CfEit<£T5/^IE?lJ<7>Jfl297# @ (Leu) ^H394# S OO^V (L 

eu) *"C©98T VK3SSd^5o DHK^^*3 it^PHK^^Sra-Ki-S^HE 
iE^J##lt£!B*ttf>:&gffi?IJ<£>^602# @ frbffcl 126# g ©J^W 

£%09 2 
[0154] (DNAO^miffil^) 

HWJl-Cl^^L^n->hj03796SrffiV ^T, ^n-^S=i— K^S fiSf £F 
LAG - tagjfr£g 6JC£LT293EBNAM (Invitrogen*rJ0 -03Bm£*fco * 
fc, ^n-^hj03796/55n-Kt-§® &@©§P^ffi^J*^«C«5DH/'PHK^V^ 
tfS &Sr&293EBNAM£fflV^T3g^;^:fc 0 3K^©*BH:^^^X/nyh 

[0155] £1\ hj03796*fc*^tf»m^*-£*£L.fc„ T^V'-hfcl/CpBlues 
cript II-hj03796(hj03796J2pBluescript II SK + <DSaU-NotI1^McJ¥A 
$^TV ^ : fr~f £DNAffi%f%M) . "fJJ iLTK0599s3 (BB^J##7) 33 itJK 
asBaml (E#|#-J§-8) V ^pfu turbo (StratageneftM) fc-Cjtfc ^SrJt <gL 
fc 0 Jfi|>gLfcjl^^^Hincn/BamHI-e§]WLT#fcite^©f>H-> pBluescriptll 
-hj03796£SaU/Hincn^®rbfcfete^Brtf > *5«fctfpDsRed2-Nl (Clont 
ech|±$^) ^Sall/BamHI-e^^fLfca^T-W^^^y-^a^L, aVtfxVM? 

/to ^MDNA^SalI/BamHIT^irLT#btvfchj0379677^^h^, -<^^ 
— DNA-CfeSpFLAG -CMV5b (SIGMAthK) ©Sall/BamHIlMHc^f AL, 
hj03796^5a^^-^#fCo^W*M^Tofc«gB?iJ^IEL<}fA$tLT 
V^r^{l, V— ^^frfT&oTflfeSBLfco ^^KJSttDNA Sequencing 
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Kit(ABItt»)S:,flc»*3J:t5«P«fttABI PRISM 377£fflV^*Tftofco 
[0156] fcfc, hj03796^D-y^3-K1-^)^S bWn&ftMmfrt&ZW eiT'fco 
TDH/PHK^^-atf® fill (WT, hj03796DH/PHiffc1-5)£3§^£-£5 
tztiXD^W— h^^-f™^n— ^y^r^yni;- (InvitrogenftfO £J1^ 
TlfULfCo pBluescriptII-hj03796&7^:7V-h£:U pfu turbo£/8V vr\ pr 
oto-DblODH/PHK^^-K^^^ I^tt^fc^i^ (IB^lJ#^-lom581 
# @ >6><b|ll675# @ ©J^l/^K^BMa) OS'MtCrrifV^^-^o:^^^ 

KJ^t-TpENTR/SD/'D-TOPO^#AU ^^-^MU^o ±^*S 

^fcfcfc/^T^-iLT, 03796D/P-F1 (mm^9) 3o<i:^03796D/P- 

R3(IE^J#-^10)^fflL/c o ^V^T\ ±m^b]) W~£C«FLAG-tag 

(3X)^iieg^-<^-^fflV^, LR^n^— ^{zX^m^K.R^i.V. hj 
03796DH/PH£FLAG-tag (3 X ) 6 SCtLT^^Sfc&^liim^ 

^-^Mbfc o hj03796(DDH/ / PHK^^-K|M^©^Sffi^J^jEL<lf A$ 

Terminator Cycle Sequencing Kit (Amersham Biosciencestti^) £\ £jc 
»:£J:tW§?#fteABI PRISM 377£JBlvTfrftofc 0 
[0157] hj03796DH/PH©J£^>Ff$3£l/C, IjJE&lRho — GEF"Cifo<5proto — Dbl<£>DH 
/PHFM> (UT. proto - Dbl DH/PH£f^-f 3) £/E V ^tc#) \Z^(D^m^ 
^—^M^\Jt 0 v/Wfy^S/a-cDNA/^VX (Multiple Tissue cDNA 
Panels, Clontech ; ?±^)07V-YV7T—^h^h7^KDNA (brain first stran 
d DNA)£xX/W-h2:U pfu turbo£ffiVNTproto-Dbl<DDH/PHK^-lV 
=«— (proto-DblO^SIB?lJ"P^H^ATG^HVJ; ( 9^1485# @ 5^ibJ|24 
29#@)^«|>§LfCo l#i|i§a^^^-^3^J^^-CpFLAG-CMV5 
a(SIGMA%hil)OBglII-SalI^h{^AL, proto-Dbl DH/ PH^FLAG — 
tagSt-g-g fiKiLT|g!a$^/cfeO^^-<^^-^ML^o it*SS^i-«7°y 
^•v-^LT, D/P-sl (Bglll) (IB^-^-lDfei^D/P-asl (Sail) (@B« 
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#12) fctt/BLfc. proto-DblODH/PHK^f^=J-K^<7)ifeSE?a^jEL< 

o Aftlfti-te, 38^<^— fcjf A&h/fcproto-DblODH/PHK^^— 
i^O^SiB^Jtt, proto-Dbl(D^PIia?iJ(T^ir^^3>'##:X12556)i:it^L, 
*©&WK^J©H&ATG=KW:*)£l962# g tf>*6£-e&5T (^V) M(7f 
^) ^^ofcMiH^iJ-efe^o 3g^^-^A$ft/cproto-Dbl<DDH/PH 

1480# g d^2433# g *-C<Z)igSiB5IJ©5'^«gJ^ATGGCA*Sfj-iP$tLTV * 
5i£SSa#|-Cfc5. Ut/^oT, 3BS"W— KJf A£ftfcproto-Dbl£>DH/PH 
a-K^fcfclfcl vt, *©HI*6ATG3K^J:0»489# g ©ttOfea^HEWo^ 
t"S!fciiA*oTV^o &ME?0©H&ATG3K>£9K$196O# g d^l962 

#g^-e^S^GGT-efc«9, ^e/ySra— KL"Cv>s. zm^tf—teM 

A$^prbto-DblODH/PH3-K®«©^E^J©lli&ATG3KyJ:l5^48 
7# g a»k&489# g *-e©*gSttGGA-Cfc9, TOK^y^V^-KLTV >5 0 

lifiSoHMJCliST^Sfeg^ttafe^tL^^^ofco proto-DblO^li 

^is^fei^^w^SH^j(c=.-K$ti§T^y^ia^J^ti^^@a^j##26 

*5j;imfc3****. iB?IJ##26{^Lfcproto-DblO^Sia^Jf* > 2005^2^ 24 
H tdNCBI (National Center for Biotechnology Information) ^^x—^ 

[0158] tt, 293EBNA^fflJia^y^7^^^3V^{Cj;t)h7y^7^^3VL 

fdo #!8^^^-^»bfc*lJk«C>DMEMty^7^^hT^y2000 
(LipofectAMINE2000, Invitrogen*±®D SrttLfcDMEMi^r^L, ^Sl? 
20#K-ry=3r^~>3^Lfc 0 #b*lfc^f&£, ftu 0MLT37°C^T5%CO 

2 

#&TT^*Lfc293EBNAJNflllS{c:»LfCo »<£^AM3gLfcMi£37 0 C(C 

2 

a«^tfy>^MMff^aiAJfck(PBs-EDTA) ^t»£^u ^77- 

ir^fcfc^— #^7VWprotease inhibitor cocktail, l/1002i^ x SIGMAfr 
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SO l%Sr&tf*^^7r — (Lysis buffer) fcT*Ma^#LTlllJI&8?^£H 
MtfCo ^^^T-tt, ft©»fifc6»b**:25iiiM Tris-HCU pH7. 5;150 
mM NaCl;lmM CaCl ;*3j:tfl% Triton X-100 o 

2 

[0159] &IHlfi&#ffitt« ^4<OSDS-PAGEf-X//W<y7T-fc?i^L, JnftftWffid 

TBS -TUl^Py^— ^ (* B »l£t*5£#*tM) £3 : KDp\^XU^htzMm ( 
TBS-T+BA)fJ14 < CT-l!feab-C^ny^>^Lfco ^n^^^J^f-, PVD 
F^TBS-T^T10^±^5L^^^iIiI^LfCo±f5T-ffiV^SDS-PA 
GEf-X//W^7r— 7% Tris;0. 13M HC1;22% 
i/y-fen— /V;4. 6% SDS;&£lft). 22g/mL -ftt?*.;— ;V?;V— 0 -fny 
Tj>i?s<iy77—\$,fr<V%§.f&frbt£&:25mM Tris;40mM £ —T$J—n—% 
■fnym ; 20%W/—^ ; &£TfO. 05% SDS 0 TBS -Tfi % ft©»Jfe6»MC5 : 1 
50mM NaCl;10mM Tris-HCU pH7. 5;&£tft). 05% Tween-20 o 
[0160] ftFLAG M2*/^n— ^/V^(SIGMAthS!i)S:TBS-T+BA-C1000fiF* 
fJLTPVDFSIf^DU 37 0 CXnmm^±m^tc 0 PVDFU^TBS- 

(C^L7cHRP^^^^IgG^i#:(Cell Signaling Technology^) £$5 
tiaVX, 37°CXimm^±U^Ltc 0 ft&Wfcl^ PVDF^TBS-TldT3|lli5fc# 

^T^aV^TA (Amersham Bioscience stfc§!Q d<£^ ^LFLAG^L^tC^J^ 
1-^mMfi«^tBLfCofb^^^^«^tllSS(Lurnino Imaging A 
nalyzer, m#tt»»^aSD ^"CpfS^Lfe. 
[0161] ^m^Hll^^1-o FLAG-tagit^e«^UT^$^:fchj03796« % 220K 
Da/5^97. 4KDaOK{-*— ^^KiLT^W$n^:(iairtW-^l)o hj03796D 
H/PH{*,^FLAG^|Cj;^^50KDa(C^-/<VK^LT^tt5$tb7c(lll^|V 
-^4). hj03796^-K-r^.SfiK(^T, hj03796^eSi:l^-t-^)^<i:U ? hjO 
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3796DH/PHO^S^*tt^^tl^l50KDa33j:t;#&43KDa'T?S)5o Z<D 
Zkfrb, iflB*— '^Ktt, ^rtimhj03796*5J:TO03796DH/PH-e&5r^ 
iSWW^ofc, tiH, proto-Dbl DH/PHtt, ^FLAGin#:KJ;t9$)40KDa 

[0162] /^<L-C % hj03796gfiR,hj03796DH/PH, ^oit^proto-Dbl DH/PH& 

[oi63] (Rho^T^y-aewfcofe^ttW) 

HWJ2T*«^Ufchj03796DH / /PH(C^CFLAG-tagil4^SeR)^m-< 
StJHV^ hj03796DH/PH<bRho7T5y-^e«^(D^{COV^-C, 

[0164] Rho7T^y-Se^bT, Cdc42, RhoA*3,fctflRacl&JBV>ifc 0 

N*«GST-tagia^gfi^iLT|g^$^fcfe0^m-<^-^#^i'5J;5t- 

[0165] iitt^hn— /V£LTproto-Dbl DH/PH^fflV^c, proto-Dbl DH/PH 

^fflV^fCo proto-DbM4Rho-GEF©yn^^"Cfc9» proto-Dbl©fiH&ffcJi 
oncogenic activation£#;ikilTl^5 0 proto-Dbl^flrfrft;}^ WT^/g&ia 

?iJ<DN*M"J(^i# : aA^m497|iacDT5y^)o^:^^J;<9^5o 1-*t>*>, p 

roto-Dbl(DC^MJ^)DH/PHK^^-atf^^ (oncogenic -Dbl) ^Rho7 

TfflV \fcproto-Dbl DH/PHteproto -Dbl<£>^494# g frh%81 1# @ *"C 
OT$/tt**t"5^f*ca5ftfr^*>0, oncogenic -Dbl J: >9^V«?iJ-efc^o oncog 
enic-Dblii, Cdc42, RhoA33 £l£Racl t^l - ^ , Cdc42:fc<fcU<RhoAlC*fr 
LXGEFm&£%irZ>-j?. Racl fcf*GEFi&t£&l$fcfcl ^fa&S«£&ivCV ^ ( 
#^fF^^2) 0 
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[0166] hj03796DH/PH*fcttproto-Dbl DH/PH^3g^"f5Rho7r5y— S 6 
if (Glucuronidase) (WT, GST-GUS^frf S^gHt^hn-zWrLTJ^ 

fee 

[0167] hj03796DH/PH£m^*-*fcttproto-Dbl DH/PHjgm-^-^Rh 
o^t^U— ®G5R8?&-<^- ££MLfc&lfoffODMEMiLipofectamine20 

#^^293EBNA^J3S(-»bfc 0 293EBNA&BJM, itfe^-^A^HU 0 f-lBJ§£ 
ic6. 0X10Vwell£24!7^V^l/-h^MU 37°Ci£T5%C0 2 #£T-e-gfc 

mmistcm K^mmmxm v ^c 0 jW5^^A^sLfc*iajia«37 o c}cT5%co 2 # 

4T-C2 0 P^y^^-v^Lfco IM^T^L PBS-EDTA^T«£&?f>L 
% ynxT— KWttf^— ^^T 1 ^ (protease inhibitor cocktail, SIGMAtt^ 

[0168] #*|BJia?S#MSlJ:oV^^hj03796DH/PH*^«proto-Dbl DH/PH^Rho 

ffls<y-7T— ix L©WWt770^4B (Glutathione se 
pharose 4B) *s itffiS^y^T— 100 /z LfciB^Ut. frfrVTVH*, MgCUS 

-(MgCl ©*^ftf41mM)^fflV^T5S'C.^ail(l, OOOrpmTM'C^TlS^^) 

2 

lc£93[Hli5fcj£LfCo $tff^, ±ff£|&*UcGlutathione sepharose 4B{C, ^ 
fil/^^j-^i^SDS-PAGEf-^W^yyT- (m^«HifeF!j2^#^) £ 

zm&Lfmmzio n LmnL-x^y— ^xmw&. ijm^m(ioo°c\zx5^m 

tt^/V36^, PVDFj^ilCltaK^hy^^T-UfCo ^nyTvf^&T&OPV 
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ut 0 yny^ymjm^ pvDFm&TBs-Tmmtnm&tez&m) \z.xm 

[0169] ftFLAG M2^-y^P-^/^fr(SIGMAttM)^TBS-T+BAT*1000» 
IRLTPVDFBtl^nU 37°CXimmSX±.&ULtc 0 PVDFU^TBS- 
TlZX3®fcfrUmommztt%lO'ftSX±<DMk?) , TBS-T+BA-ClOOOfS 
(C^LfcHRP^^-v^^IgG^i^CCell Signaling Technology*:!^) %m 
jJWLXs 37X:X*mm&-ki%Ul,tc 0 mmm^ PVDFjg|£TBS-Tt;:T3[Eli!5fc#- 

^^ya^y^MAmersham BiosciencesfrM) ^£9, ^FLAG^lCS^ 

[0170] ^FLAG^{CT«^*^^K/5^t±J$n/c^, hj03796DH/PH£ 
fcteproto-Dbl DH/PH^Rho^T^y-gSSi^i-^^J^Lfco 02{^ 
hj03796DH/PH^Rho7T^y-^e®(Racl, RhoA£/c«Cdc42) 

t^mm^±mm^hmm^tcm^x^n^tim50KDa\zhm796BHX 
pmm^-r^<y^mm^titim2(D±m, hj03796DH/PH©i/-^i, 2*5 

ctt53) 0 — proto-Dbl DH/PH<hRhoA£fd*Cdc42<t£*^£i^cM 
^bmMVtcMmxn^ proto-Dbl DH/PHR:^1-5^40KTJatt3£J;i/^R 
^Hi^ntcm2(D±m. proto-Dbl BH/PH(DU—^2idXm)ffK proto- 
Dbl DH/PH^Rac i t^mm^tcmm^mmvtznnxm^^yhit 

^.\H^tlfl^tc(M2(D±m. proto-Dbl DH/PH<DU—yi) 0 hj03796DH 
/PH&Wproto-Dbl DH/PH^GST-tagBig-jg -jf;V?xi~¥—~ tffc&* 

0 N >4) 0 1"&;b^ hj03796DH / /PH^3j;U ? proto-Dbl DH/PHtt, GS 
T-GUStte^Ui^o*:, Rho^T^-^eKit^^^-fr^^o 
fc^tfC^^^/^K^febtl^^ofcCW-^SJo &M^£;fj-5hj03796D 
H/PH*5 £tfproto - Dbl DH/PH<D%mm*%®lfe&MWi%% V ^Tibl^Lfc^Cl 
o, (5ffi*-efcofc(H2(^TlEI)o 
[0171] ^frLbfrb, hj03796DH/PH^Cdc42,RhoA^c(*Racl^?g^i-5-^75^J 
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[0172] #ll1i£#lT*/BV v/c:Cdc42 N RhoA^^Racl^rN^GST-tagSil'n-® 6 WbL 

— (Invitrogen}±M)£fflV^Tf£MLfc 0 *1\ Multiple Tissue cDNA Panels 
(Clontechtt^)^^!;— y^T— ^h^h^VKDNA (spleen first strand DN 
A)3rr^7V-h£LT, pfu turbo^fflV^T#Rho7r?y— S6«(Cdc42, Rho 
A&£XJ&acl)%^-yi-&&fc*Z^Ltc 0 m&mm%, TOPO cloning sys 
tem&rffi V N fc|£J& l£TpENTR/D{£# ALT^Vby ^— §rf^$^bfc 0 ig*S 
KJ&fctt^^-fcL-"^ Cdc42®^(C^LT(*Cdc42-sl (ia^J#-^13)*D 
it;Cdc42-asl (|B^IJ#-^14) , RhoAjffcW*lLTteRhcA-sl (@B?IJ#-5§"1 
5)*5£TJ?RhoA-asl (lE?U#-5§-16) x RaclJtfc^fcfcfLTttRacl-sl (gE^IJ# 
#17)*3itfRacl-asl (E5«##18)*«[fflLfc. Jfcfc, mmi>1tx->h})-"<?* 
-{CO^T, N5|5jBGST-tagiB^SeK3S^^-"Cfc«pDEST27^V^ 

;*£^oT$£f&Lfc 0 i/— yv^^^fiDYEnamic ET Terminator Cycle Se 
quencing Kit (Amersham Biosciencestt3K)*x *»*5«tt/#*fttABI PRI 
SM 377^1 ^OfT&ofc 0 

[0173] (hj03796DH/PHt2lJ;5Cdc42©flH4'fkffiii) 

hj03796DH/PHORho7r5y-« SK^»t-5GEFflH4Sr, H16W2T?«* 
Uchj03796DH/PH (C^SSFLAG - tagiSfe-g-® 6 K) &&S<t9—*:Y& V N "t\ 
317^^— ^"/V^VjfetCiU^ftL^o Rho^T^'J-^eff^UT, Cdc42, Rho 
A*5 £t*Racl£ffl Wc„ ^fl&Rho^rSy*-® & KteV ^fttN*C3 X FLAG - 
tagSi^ a f| tLTSSm^fc. 
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[0174] hj03796DH/PH (C5fc$ffiFLAG - tagiK'g'S R) S&^W-fciSEV vf *l 

ML^293EBNA*fflSa{-WALfc 0 <D>iAte\ Lipofectamine 

pofectamine2000^^^^PL^©^fflV^c o it^^^Al ^ofT-^ 
^fctf*-#^7VWl/lOO}£g : SIGMA&M) tr£tfS#>*5>7:r- T1»& 

ATEftM)i4t:TlBf Pe^J&£-£fc 0 ^7*??-^yVtLX s PAK-l*fc«Rh 
otekintf), SttSRho7r5y-S eft^^i-5K^^^GST-tagS:#iPLfe 

:W^ftm^t¥&m)r*mitimttft^ti 0 nhfv±mmm\t. sds-page 

tttaS&ROfctiJ&lliftLfc, »»/^77-tt*03(!afifc6^*S:25mM HEP 
ES,pH7. 5;150mM NaCl;10mM MgCl^lmM EDTA;2% ^JJ-fcn— /V 
;1% Triton X-100 o 
[0175] hj03796DH/PH*SRho7r5y— SeKlC^LTGEFStt**-t-«*e>tf, hjO 
3796DH/PH(C J:<9Rho^T5y-^ ^FStt^ (GDP^M) i^WgttM ( 

oAt^-TSo Lfc^ot, hj03796DH/PH^Rho7T^y— W&W^MLXGE 

1" 5o ^CFLAGft^Ci^ hj03796DH/PH*5ctU ; Rrio7T5y— MSK^*^ 

W^iOtRho^r^y-S fiKO/<^K^<^m$ti»^, hj03796DH/PH 
«GEFStt^*1-^^JSb^ 0 
[0176] ^Sr03-A*3j;t503-B^i-o 03-AI2, ##ma»#P»^*n«Rho 
7T5y-MS»^t^/ / ^c«hj03796DH / /PH<Z)^!a^FLAGfeT:^^J;t9^ 
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mUd&&&Fto #Rho7r^-S&SKH I f-ettRhot^t-)©»^4, hj037 

W-TtlKiS^Xbs m£m^-eho1Z(M3-A<DV>->2. 4, 6. 8. lOfcitf 12 
V vr ^-C^t") o RhoAto V ^Tlilg&O'^K^tea&ftfc ( El 3 - AO 
V-y6*5j:tf8)o ^tt, iei«lia^f f fe^^ifco *fc, hj037 
96DH/PH (m tp~&tGEFb&ir) <0%mt, W03796DH/PHO*Sr*5l** 

[^^T^ofc(03-AOl/-V3 % 4, 7, 8, 11 &£m2£:fcV^H^T**-r )o 

[0177] ±^mmmmm^m^r^y^^-^^>m^Mm^tc^ 

&7F+o Cdc42£hj03796DH/PH (El tpTiiGEFt^-T) *&%m^td®m* 

mm3-B<Du-y2)titm^x, ^>mm<^m^titco -t%t>*>. cdc42£hjo 

3796DH/PHS:*5ISte*fc»te-CW:, PAK-l^lS^-f *JaH4ffiCdc42^* 
APLfCo ror^^b, hj03796DH/PH}3\ Cdc42^*J"LTGEF^tt^W1-5-i 
sJSWWM^ofc. iot, hj03796DH/PH^tfhj03796;feg:^£Kt>Cdc4 
2{^LTGEF^ ; §r#-rSi:#X. ; 5o Z.<D£?lZ., hj03796te\ Cdc420^'(4{b^ 

[0178] ras^y^ w-^kk x^-vznzm e KttRho^r^y-M & Ktfe 
[0179] k^ij#-^i : ?r->'*?u*?-h°&mm*tL,x<Dmm*%irz>m e ft (e?ij#-^2 

BE?»J##1 : (602) : (1126)Dbl*BI^KA<>^-K-f 5^& 0 
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mm^-l: (1202) : (l495)7Vs/^hy^|^K^^£^-K1-S^ 0 
: IB?lJ#-5§- 1 <D%58 1# g 1 675# i ^-CO^^^K^ 

5«^-a tf m^^^w^^xm , ^^*°y^i^^rasB?ij# 

iB?lJ#^-5: (1) : (4)3ifV^^-feV^gE^J 0 
IB^iJ#^-5: (5) : (D^^r^KMJ^ir^^o 

Ko 
Ko 

e#i#-s§-io : y^-r^-ffl (cgB^j#^-ioiE^j{-s-^v ^ximisfhtz.m%?uy>r3- 

K. 

Ifl?"J#^l 1 : -f^-v-R ^proto-DbKDlfl^Jf-^V ^Tl£tf£;JXfc7Ky^l^}- 

IB^J#^"1 2 : ^7^v-l Clproto - DbKDgB^J \Z.^5\ ^XWttt£tltitf\)X?U* 

IB»-^1 3 : -fy^-m (CCdc42(DgB^J i^K^V ^Tf&ff £ft7btfy^l^^K 0 
IB»-^-14 : -fy^-m t£Cdc424>IB?iJ ^X^SV ^T^f)-$tLfc^y^^^Ko 
Wm^l 5 : ^-fv-ffl iCRhoA^)SE?iJ ^S^V ^Tt£f{-£;ftfc* 0 y J^W^Ko 
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IE?lJ#-§-18 : Zfy^-m {CRaclOlB^JKS^V ^m^fitct°v^^^ 0 

ia^J##20 : 0(104251^0 
SB?lJ#-$§-21:Cdc42 
IB^lJ#-^22 : RhoAjt^T" 
BB^J#-^-23:RhoA 
IB?iJ#-*§-24 :RaclilW 
ga^J#-§-25:Racl 

IB^J^^-26 :proto-Dbl(ffi»-^27) K1-5»fc* „ 
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[3] mmvmimm ki m<ommm.^mv< \t^(Dmmmm.mm\xm^fi^ 

[6] ft*:siii;fcte2tcfeiiotf?y^ 
1-^.^y^^u^Ko 

[7] it*Jii*^6ov ^^^iiirait^^y^i-^K^^r-r?)m#^-<^^-o 

[9] ff*3S7{CfB^om^X.-<^^-^J:t^Cdc42^-Ki-§^y^^^^K^* 

do] mmmm^-2\ztmcoT^;mmqxmt>£tiz>m 
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[13] »*«8*fctt9K|B«©^Kte«f**«fif-t-«3jB^tp, f*#£loa»bl2© 

[16] ^6JfO«tf\ Cdc42i:^-r»Hg^<i:tJ ? /*fcJiCdc42<D^te^^3i-t- 
[17] ff^l0i^l2©V^^l«»-IB*©Sfi®©«IBfcJ;^/*^H:t»^l*- 

[18] S 6 Cdc42^^rS^*5 itJ«/*fcHcCdc42©«tt^bSHE3i-r 

a\ »T^thESs*^m^(-*5^^y^^^K(Dig^»o4. 5{$w 
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